Background: Liver is an essential metabolic organ. It can be damaged due to prolonged use and higher doses of drugs, exposure to some chemicals, toxins, or infectious agents. Herbal plants as ashwagandha (Withania somnifera) may have free radical scavenging activity thereby can be used for the prevention and treatment of liver damage. Objective: To observe the effect of ashwagandha (Withania somnifera) root extract on gentamicin induced changes of some liver marker enzymes e,g serum aspartate amino transferase (AST ) and alanine amino transferase (ALT) in Wistar albino rats. Methods: This experimental study was carried out in the Department of Physiology, Sir Salimullah Medical College (SSMC), Dhaka from 1 st July 2010 to 30 th June 2011. A total number of 35 Wistar albino rats, aged 90 to 120 days, weighing between 150 to 200 grams were selected for the study. After acclimatization for 14 days, they were divided into control group (Group A) and experimental group (Group B). Control group was again subdivided into group A 1 (baseline control, consisted of 10 rats) and group A 2 (gentamicin treated control group, consisted of 10 rats). Again, experimental group (Group B-ashwagandha pretreated and gentamicin treated group) consisted of 15 rats. All groups of animals received basal diet for 22 consecutive days. In addition to this, group A 2 also received gentamicin subcutaneously (100mg /kg body weight/day) for the last eight (15 th to 22 nd day) consecutive days. Again, group B received ashwagandha root extract (500mg/kg body weight/day, orally) for 22 consecutive days and gentamicin subcutaneously (100mg/kg body weight /day) for last eight (15 th to 22 nd day) days. All the animals were sacrificed on 23 rd day. Then blood and liver samples were collected. For assessment of liver function, serum AST, ALT and bilirubin levels were estimated. All these tests were done by standard Laboratory technique. The statistical analysis was done by one way ANOVA and Bonferroni test as applicable. Results: The mean serum levels of AST and ALT were significantly (p<0.001) higher in gentamicin treated control group and in ashwagandha pretreated and gentamicin treated group in comparison to those of baseline control group. . Again, these levels were significantly (p<0.001) lower in ashwagandha pretreated and gentamicin treated group than those of gentamicin treated control group. Conclusion: Ashwagandha (Withania somnifera) root extract restored serum AST, ALT towards normal levels in gentamicin intoxicated rats which may be due to its free radical scavenging activity. Therefore it may have hepatoprotective effect.
functions, including ridding the body of substances that would otherwise be injurious if allowed to accumulate, and excreting drug metabolites 1 .
Liver is continuously exposed to a variety of chemicals, toxins, drugs etc 2 . Metabolism of these may cause metabolism-dependent, drug induced liver injury 3 . The drug metabolites can promote a variety of chemical reactions or inducing lipid peroxidation. All of these have consequent direct effects on cell organelles such as mitochondria, endoplasmic reticulum, the cytoskeleton microtubules, or the nucleus 4 . Drug-induced hepatotoxicity usually involves the participation of a toxic drug or metabolite that either elicits an immune response or directly affects functions of the cell 5 . Mitochondrial dysfunction is one of the major mechanism of drugs induce hepatotoxicity. By severely altering mitochondrial function in the liver, drugs can induce hepatic necrosis, causing cytolytic hepatitis, and can progress into liver failure 7 .
Gentamicin is a broad spectrum antibiotic belonging to the amino glycosides group which includes streptomycin, neomycin and kanamycin 8 . It is very effective in treating life threatening gram-negative bacterial and some gram positive bacterial infection 9 . The toxicity of gentamicin has been widely studied 10 . Gentamicin can cause nephrotoxicity, hepatotoxicity etc. 11 . This drug causes generation of reactive oxygen species (ROS), which induces cell injury and necrosis thus may produce liver toxicity 12 . Recently, different researchers 11 from different countries observed the hepatotoxic effects of gentamicin. Again, some of the investigators found increased levels of some liver marker enzymes such as aspartate aminotransferase (AST), alanine aminotransferase (ALT), and billirubin after administration of toxic dose of gentamicin in rats 11, 13, 14 .
Withania somnifera, known as ashwagandha / Winter cherry/ Indian ginseng, an Ayurvedic medicine, belongs to the family of Solanaceae 15 . Different parts of this plant like Leaves, fruits, roots etc have therapeutic effectsl 16 . The roots of Withania somnifera contained 35 chemical constituents 17 . Withaferin A and withanolides, the active ingredients contribute to the most of the biological actions of Withania 18 . Till today, no side effects have been found in ashwagandha 19 .
Different researchers from different countries have been studied the hepatoprotective effects of ashwagandha (Withania somnifera) 14 . Recently, some investigators observed that ashwagandha significantly decreased the toxic induced elevation of serum AST, ALT and bilirubin levels in rats 16, 20, 21 .
Liver failure is one of the important issue in our country. In absence of reliable hepatoprotective drug in modern medicine, Auervedic medicinal preperation can be used as hepatoprotective agents. But in Bangladesh, little is known about the effects of ashwagandha (Withania somnifera). Ashwagandha is reasonably cheap, available and relatively safe which is cultivated and harvested in some Ayurvedic nursery of Bangladesh. Therefore, the present study was carried out to observe the effects of ashwagandha (Withania somnifera) root extract on some serum liver marker enzymes (AST, ALT) in gentamicin intoxicated rats. It is also expected that the result of this study would make the ashwagandha acceptable among the people as a rich source with medicinal value for the prevention of liver damage.
Methods
This experimental study was conducted between July 2010 to June 2011 in the Department of Physiology, SSMC, Mitford, Dhaka. A total number of 35 apparently healthy Wistar albino male rats, weighing between 150 to 200 grams, age range 90 to 120 days were used. The animals Introduction he liver is the largest gland in the body. It is essential for life because it conducts vast array of biochemical and metabolic T were purchased from animal house of Bangladesh Council of Scientific and Industrial Research (BCSIR), Dhaka.. Ethical permission was taken from the Institutional Ethics Committee (IEC) of SSMC, Dhaka. Prior conducting the study, the animals were acclimatized for 14 days at 23±2 0 C room temperature under 12 hour dark-light cycle. During this period, they had free access to food and water ad libitum. Then they were divided into control group (Group A) and experimental group (Group B). Control group was again subdivided into baseline control, consisted of 10 rats (group A 1 ) and gentamicin treated control group, consisted of 10 rats(group A 2 ). The experimental group consisted of 15 rats (Group B).They were Ashwagandha pretreated and gentamicin treated.. All groups of animals received basal diet for 22 consecutive days. In addition to this, group A 2 also received gentamicin subcutaneously (100mg /kg body weight/day) for the last eight (15 th to 22 nd day) consecutive days. Again, group B received ashwagandha root extract (500mg/kg body weight/day, orally) for 22 consecutive days and gentamicin subcutaneously (100mg/kg body weight /day) for last eight (15 th to 22 nd day) days. After giving gentamicin and ashwagandha all the animals including baseline control rats, were anaesthetized with the help of chloroform and sacrificed on 23 rd day. After 14 days of acclimatization, body weights were measured (initial bw), Again, final body weights (final bw) of rats before anaesthetized on 23 rd day were taken. The blood and liver samples were collected. Liver was washed in ice cold saline. Then, it was wiped in tissue paper and weighed by electric balance analyzer. Blood was centrifuged at the rate of 4000 rpm for 5 minutes and supernatant serum was collected. Out of 35 serum samples, four (4) were hemolyzed. So, thirty one (31) samples were estimated. Then, for assessment of liver function some liver marker enzymes e,g serum AST and ALT and serum bilirubin levels were estimated. All these tests were done by standard laboratory technique 22, 23 Ashwagandha is cultivated and harvested in the Ayurvedic nursery of Hamdard Laboratories, Meghna. After collecting the roots of this plant, it was dried in sunlight for 2 days, crushed in an electrical grinder into powder. Then the powder was extracted in methanol, filtered, evaporated by rotatory evaporator and dried. After that, the dried root extract of ashwagandha was dissolved by propylene glycol (2ml/kg body weight) and finally mixed with distilled water for feeding.
Results
Body weights of the rats are presented in Table I .
The liver weight was significantly (p<0.01) higher in gentamicin treated control group (group A 2 ) when compared to that of baseline control (group A 1 ) and ashwagandha pretreated and gentamicin treated group ( group B). Again, liver weight of ashwagandha pretreated and gentamicin treated group (group B) and baseline control group (group A 1 ) was almost similar and no statistically significant difference of liver weight was observed between the groups (Table I) .
The mean serum levels of AST and ALT were significantly higher in gentamicin treated control (group A 2 p<0.001) and ashwagandha pretreated and gentamicin treated group (group B p<0.05) in comparison to those of baseline control group (group A 1 ) . Again, these levels of ashwagandha pretreated and gentamicin treated group (group B) were significantly (p<0.001) lower than those of gentamicin treated control group (group A 2 ) (Table II ).
Again, the serum level of bilirubin was significantly higher in gentamicin treated control group (group A 2 , p<0.001) and ashwagandha pretreated and gentamicin treated group (group B (p<0.01) in comparison to those of baseline control (group A 1 ) . Again, this level of ashwagandha pretreated and gentamicin treated group (group B) was significantly (p<0.01) lower than that of gentamicin treated control group (group A 2 ) . (Figure 1 ). n: Number of subjects * : p < 0.05 ***: p < 0.001
Discussion
In this study, the liver weight was significantly higher in gentamicin treated control rats when compared to that of baseline control and ashwagandha pretreated and gentamicin treated group. But, no significant difference of this value was observed between ashwagandha pretreated and gentamicin treated group and baseline control group in this study. This finding is in consistent with that of some other investigators 11 . In the present study, serum levels of AST and ALT were significantly higher in gentamicin treated control and in ashwagandha pretreated and gentamicin treated group in comparison to those of baseline control group. Again, significantly lower levels of these parameters were observed in ashwagandha pretreated and gentamicin treated group when compared to those of gentamicin treated control group. Similar findings were also reported by different researchers 11, 14 .
The serum level of bilirubin was significantly higher in gentamicin treated control group and in ashwagandha pretreated and gentamicin treated group in comparison to those of baseline control group. Whereas, significantly lower level of this parameter was observed in ashwagandha pretreated and gentamicin treated group when compared to that of gentamicin treated control group. Similar findings were also reported by different researchers 11, 13 .
It has been suggested that, toxic dose of gentamicin may decrease the plasma magnesium concentration. This hypomagnesaemia may reduce the body weight, as magnesium is an essential mineral required for regulation of carbohydrate, protein and lipid metabolism and for maintenance of normal health 25 .
However, gentamicin induced toxicity causes oedema and inflammatory changes in the hepatic cells and thereby increases the liver weight 11 . Again, Gentamicin in toxic doses causes free radical generation and alteration in antioxidant enzyme activities which may be responsible for liver tissue injury and ultimately may influence verious metabolic pathway of liver 11, 13. Moreover, gentamicin toxicity alters cell membrane permeability and causes release of AST and ALT from the cell thus leads to increased serum concentration of these enzymes which are generally considered as sensitive markers of liver function 13 .
However, some reseaschers suggested that, ashwagandha root contains sitoindosides VII-X and withaferin A, have antioxidant activity by enhancing the free radical scavenging enzymes such as, superoxide dismutase (SOD), catalase (CAT), glutathione peroxidase (GPx) 15, 18 . So, it may suppress toxin mediated enhancement of serum AST, ALT and bilirubin levels 14, 20, 21 . Again, ashwagandha root extract contains withanolides, which have anti-inflammatory property, thus may be helpful in protecting the liver damage and can decrease its weight 26 . In the present study, hepatic damage was observed in rats treated with gentamicin as evidenced by their elevated levels of serum AST, ALT and bilirubin. This is further supported by an increase in liver weight in the same group of animal of this study.
Again, significantly lower levels of serum ASTand ALT which come almost normal level in the ashwagandha pretreated and gentamicin treated rats provides an evidence that, this root extract may have hepatoprotective effects against gentamicin toxicity. This is further supported by significantly lower levels of serum bilirubin levels and liver weights in this group of animals. All these effects are most likely due to presence of some active ingredients in ashwagandha root which have antioxidant property. However, the exact mechanism involved cannot be elucidated from this type of study due to time and financial constrains.
Conclusion
From this study, it can be concluded that ashwagandha (Withania somnifera) root extract may have some role in decreasing serum AST, ALT towards normal levels in gentamicin intoxicated rats may be due to its free radical scavenging activity which reflecting its hepatoprotective effect.
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